Optimizing Design by Understanding
How

Lab Environment, Type and Application
Affect Energy Use

Jeff Heiken
Mark Maguire labs for the Q
October 9, 2002 21st century \Jp

A



Many Tools Available for Energy
Reduction

Application of Tools Influenced by:
What Happens in Lab
Who'’s Building the Lab
Lab Environment

Heat Gain
Fume Hood Density
Occupancy Profile
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Who Builds Labs and Why?
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Energy Reduction Opportunities:
Corporate Research

Track Diversity:
Variable Speed Fans
Floating Duct Pressure Setpoint

Equipment Rooms
40 - 50 W/ft? Heat Gain

Offset Heat Gain with Chilled Water
Less 100%b6 Outside Air Usage



Who Builds Labs and Why?
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Design Parameters:
Public Sector Analytical Labs

Airflow: 2.0 - 2.2 cfm/ft?
Chilled Water: 65 - 90 ft2/ton

Energy Reduction:
Lifecycle Cost Analysis

= b o

Klinng



Energy Reduction Opportunities:
Public Sector Analytical Labs

Public Sector

Analytical

High Heat Gain (Design)
Actual: Much Less

Variable Volume Airflow
Tracks Design v. Actual

Return Air - Non-Chem Labs
Flexibility for Conversion



Who Builds Labs and Why?
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Characteristics of Lab Types
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Often Grant-Driven
Flexibility as Grants Change
Nonlinear Funding Stream
Conversion to Teach Labs?







Characteristics of Lab Types

High Fume Hood Density
Double-Sided - High Airflows

Universit .
4 Acoustical Issues
Intermittent Occupancy:
2-Position Constant Volume
: Heat Recovery Not Likely
Teaching _
Maintenance Burden
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